[M]odernity took on a distinctly Swedish style in which technological progress was to be accepted as the great equalizer, the main source of both economic growth and social welfare. 1 In the period from 1900 to the 1920s Sweden was transformed from an agricultural country to an industrial one. In this process the Swedish population was also growing rapidly and society was being urbanized. 2 Technology played a central part in the major industrial and economic development, partly because exploitation of natural resources such as iron ore deposits and waterfalls required technology, partly as a few large engineering firms became prime exporters of Swedish innovations. 3 In 1900 to 1920 there was also a widespread extension of technological systems such as railroads, tramways, water supply and sewerage, telephone lines and electric grids. The latter spurred the spread of new household technologies such as electric irons, vacuum cleaners and stoves in the early 1920s. The internal combustion engine and electricity also began to revolutionize agriculture as well as road and air transport, and towards the mid-1920s radio broadcasting commenced. 4 Due to the great industrial momentum class struggle and the forming of labour unions and employers' associations intensified in the beginning of the twentieth century, but in 1918 to 1921 universal suffrage was introduced and a less conflict-ridden period ensued. 5 Parallel to the processes of industrialization and democratization there was also an intense period of educational reform, the outcome of which was a modern elementary school curriculum and new vocational schools. The Swedish elementary school -folkskola, the traditional school of the people -and the teaching of its different subjects were thereby affected by the current societal transformation.
This article follows the societal transformation into the 1920s, which was before technology was established as an individual school subject. Nevertheless, this period was important in that technological knowledge existed in other subjects and that the demands for a technical content in elementary school increased. In a sense, therefore, this period illuminates the pre-history of modern Swedish school technology, introduced as a voluntary subject in the 1960s and an obligatory subject in the early 1980s (Teknik). 6 Historical research concerning the origins of technology education in schools has been missing to a great extent in the fields of technology education as well as history of education and curriculum history, particularly for countries other than the United States. These schools educated fairly advanced engineers, for example, with future positions as foremen or assistants to university-trained engineers. On the third and lowest level were the majority of Sunday and evening schools, whose educational content varied a great deal and was not mainly technical. They educated young people for manual labour in trade and industry. The Swedish government guaranteed the quality on the two highest levels of technical education, which would yet serve both public and private, industrial interests.
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The subject-matter of this article -elementary technology education -would be just below the third of Torstendahl's levels. It thus constituted a fourth level of technology education, which was comprehensive and belonged in elementary school. This level has not really been the object of any Swedish studies so far, maybe because elementary school has not been considered a technical school or a school with any manifest technical content at all (see Figure   1 ).
24
Up until the 1840s, the development of technical education was more or less common to sloyd education, according to Hartman et al (1995) . When a more distinct structure of technology education began to appear in the mid-nineteenth century, symbolized by the three levels, it became clear that it was more occupationally oriented than sloyd. From the midnineteenth century more and more sloyd schools were established parallel to the already existing elementary schools. The first comprehensive technical education for the Swedish people can be said to have emerged around 1880, when educational sloyd was introduced as an optional subject in elementary school. 25 There pupils had the opportunity to encounter and use technical tools such as saws and carpenter's benches for boys and later on also sewing machines for girls. The 1918 educational reform of vocational secondary schools on the third level, which had replaced, for instance, many Sunday and evening schools and now made up the level immediately above elementary school, was a victory for elementary school teachers. 27 The teachers had argued for such a solution as early as the turn of the century and they played a pivotal role in seeing the reform through. The Swedish system of vocational education thus went from being largely unregulated, such as in Great Britain, to being more government controlled, much as it was in France.
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The Swedish public school system in the 1920s
In the 1920s the Swedish school was divided between several different, partly parallel educational forms, a system established since several decades. The basic distinction was between elementary/primary education -folkskola, a locally organized six-year school for the children of workers, farmers and the lower middle class -and secondary educationläroverk, which was a school for middle and upper class boys organized by the Government.
Secondary education was divided into two different school forms, realskola and gymnasium, chronologically following one another. Since girls were not allowed in secondary schools until 1927 private girls' schools constituted yet another form of secondary education. There was also a number of other, often locally organized, secondary schools -högre folkskola, kommunal mellanskola, fortsättningsskola -some of which were also vocational in character.
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In the governance of the Swedish public school system there was a distinction between the Government's political and non-political administration. The Ministry of Education and Ecclesiastical Affairs (Ecklesiastikdepartementet) was the central political body, which appointed commissions, presented educational bills etc. The National Agency for Education (Skolöverstyrelsen), formed in 1920, constituted the non-political central administration, 27 Vocational schools on secondary level -praktiska ungdomsskolor -were several kinds of schools gathered under the same umbrella; fortsättningsskola, högre folkskola, verkstadsskola, lärlingsskola and yrkesskola. According to the National Agency for Education there was to be a natural progression from folkskola on to fortsättningsskola, lärlingsskola and then finally yrkesskola, although this did not always happen. In some cities the old Sunday and evening schools continued their teaching, but they do not seem to have been considered a part of the public school system: Nils 
The Swedish elementary school curriculum of 1919
The elementary school curriculum of 1919 was a mile stone in many regards; it was binding in quite another sense than earlier curricula, it clearly outlined the content and weekly hours of the different subjects and it was based on modern pedagogical research. The prevalence of the pedagogical philosophy of John Dewey was the most notable change in the latter regard.
The maxim 'learning by doing' and the focus on practical work were easily recognizable in many subjects. Christianity (Kristendomsundervisning) lost its central role at the same time as, for example, the new semi-practical subject home region instruction (Hembygdsundervisning) was introduced. 32 Other practical subjects such as educational sloyd and gardening (Trädgårdsskötsel) also stood out, although they were still not obligatory.
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The content of the subjects gardening and domestic science (Hushållsgöromål) had been extended compared to earlier curricula, which was both an expression of a broader content and more detailed regulation on the part of the Government. 34 In the case of the former subject, plant breeding, fertilizing and spraying with pesticides had been added to the earlier practical-technical elements of digging, sowing and planting. The content of the latter, female subject had become more specified. Apart from the operation of a stove and the cleaning and management of household utensils it now also included economical fuel consumption and water management in the kitchen.
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The goal of educational sloyd was mainly to manufacture simple objects of various materials. For boys this meant all kinds of different materials, such as textiles, pasteboard, wood and metal, whereas girls had to content themselves with textiles. Boys' sloyd emphasized the preparation, use and keeping of tools. The tools could be vices, anvils, screwdrivers, files, drills, planes, chisels, riveting and soldering equipment. Certain elements had also been mechanized, for instance, turning. In girls' sloyd tools did not attract as much attention. It was instead various kinds of sewing techniques that were focused. Nonetheless, technical development left its mark on the curriculum in that the sewing machine earned a central place, but not until the girls had learnt the basic manual sewing techniques. In this 32 Home region instruction is a fairly literal translation of hembygdsundervisning. In some dictionaries it is translated as local geography, since there was a clear connection to the geography subject in that the first two or three years of elementary geography education should take place within the confines of hembygdsundervisning. However, otherwise geography education was very oriented towards natural geography -except for a few cultural geography items such as means of transport, working life and major cities, which were more developed in home region instruction -which is why the geography subject has not been included in the study. 33 exercises such as modelling were also included and these linked up with similar exercises in both sloyd and drawing.
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Stakeholder views of Swedish school technology education in the 1920s
In the following section stakeholder views on technology education in elementary school will be presented both chronologically and thematically. Neither of the studied journals made reference to the technical content of elementary school subjects in direct connection with the 1919 curriculum. Regarding sloyd, for example, it was often emphasized in Svensk
Läraretidning that it developed the pupils' 'spiritual and bodily powers' in a comprehensive way, rather than communicating technical knowledge and preparing for a profession. 44 Sloyd was therefore a subject aimed more at instilling practical, comprehensive knowledge In the mid-1920s expectations on elementary school to provide technological knowledge thus began to be expressed in Svensk Läraretidning, and this could also be seen regarding specific subjects. Since it was a new subject home region instruction was debated a great deal among elementary school teachers ever since the new curriculum was introduced. Each writer wanted to give his or her picture of the subject, and most of the time the historical, geographical and natural science aspects were emphasized. In 1925, however, school inspector E. Westberg also recognized the technical items embedded in the new subject. For example, he pointed to the way the children's own experience and inquiring minds could be utilized in teaching the subject, for instance, when visiting a nearby railroad construction site.
At least the boys should be interested in the excavator and its machinery, excavation and tunnelling as well as the making of reinforced concrete constructions. Westberg also viewed the historical items of the subject from a technical standpoint. should provide the comprehensive knowledge (allmänbildning) which was necessary both to handle a technically complex reality and to be able to go on to vocational education. 62 In the mid-1920s the recently established Swedish radio broadcasting company Radiotjänst began a series of public talks. 63 The early to mid-1920s was a transition period for technology education generally, which can be seen in the journal Teknisk Tidskrift. As a result of this and the tough labour market the number of pupils in technical education on upper secondary level decreased. Furthermore, technology education on secondary level was far from uniform and there were several overlaps between different more or less functioning school forms. They thus became the object of scrutiny and development work from the National Agency for Education, which followed up the 1918 educational reform of vocational secondary schools and the new regulations concerning technical upper secondary schools of 1919. 69 In this process there was a small but significant shift in the interest shown in technology education on lower levels by writers in Teknisk Tidskrift. 70 The attention to technology education on the two lowest levels of the Swedish educational system was most often indirect and part of arguments that concerned upper secondary and university level (see Figure 1) 
Perspectives on Swedish technology education in the 1920s and beyond
Regarding the 1919 curriculum it is particularly noticeable that the mechanical sewing machine, an innovation established since several decades, finally found its way into girls' sloyd, while the much newer applications of electricity were added to the natural science curriculum. Gardening, domestic science, drawing and the new subject home region instruction were also to instil knowledge of technical tools, artefacts and processes. There was therefore an increased technical content in the official curriculum document on elementary school in the 1920s compared to earlier. 76 This was reflected after a few years in the inservice education that was offered by the National Agency for Education to teachers: courses in industrial metallurgy, electro-technology and electricity. School teachers thus had to increase their knowledge even of technology, which testifies to the influence of the new curriculum, but also to the diffusion of new technologies that affected all of society, including the school. This was a time when modern educational technology began influencing schools, Layton's (1994) categories and the ideological influences that they represented. The father of Swedish sloyd, Otto Salomon, had seen it as a comprehensive subject.
Stakeholders and ideological influences
According to Lewis and Zuga (2005) helped identify not only comprehensive but also some specialist technical knowledge in a number of the elementary school subjects in the 1919 curriculum. The studied actorsparticularly the school teachers voiced their opinions in this regard -had a more narrow conception of technology in school, however. When technical knowledge was connected to a school subject it was most often educational sloyd that was mentioned, but occasionally also natural science and home region instruction. Domestic science was not seen as part of a technical domain of knowledge, apart from a brief comment by Rydén. Although in 1930 some 70% of elementary school teachers were women, the majority of the civil servants of the Agency for Education and the writers in Svensk Läraretidning were men. Women teachers as stakeholders primarily influenced through their own journals. Not surprisingly, therefore, discussions of technology were carried out from a predominantly male point of view, which can also be seen in the discussions on sloyd.
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The contribution of educational sloyd
In a sense one can say that educational sloyd as a subject constituted the most significant precursor to the modern, obligatory Swedish technology subject in compulsory school, given the stakeholders' views and the combination of comprehensive and vocational elements. Kananoja (1994) argues similarly that educational sloyd was the most influential forerunner to modern technology subjects or cross-curricular areas in Sweden, Finland, Denmark and to a lesser degree Norway. The Scandinavian sloyd tradition was very influential as a precursor even in, for instance, the USA, Great Britain, Russia, Argentina, Cuba, Chile and Brazil.
However, in these countries the Scandinavian contribution naturally mixed with other influences and consequently did not have the same effect. Even in Sweden it would be wrong to emphasize educational sloyd too much, however. The subject was not made mandatory until 1955 and there was a recognized technical content in other subjects.
Conclusion
Gradually during the early to mid-1920s there was an increased technical content in the there was also to be some 'pre-vocational' items due to the changing and more and more technical character of working life. Democratization led to a softening of the conflict between labour and capital, which also led to a somewhat enhanced interest among the middle-and upper-class engineering community in the vocational aspects of working-class elementary technology education. Although it is likely that classroom practice was influenced by these changes future research within the Swedish history of technology education will have to determine the actual effects.
Swedish elementary school technology education of the 1920s in many ways contained the roots of the technology subject today, at least if we look at the current Swedish curriculum.
The practical elements inherited from educational sloyd still play an important part and so do natural science aspects on certain items, for example, electro-technology and mechanics. Yet comprehensive aspects have gained ground at the expense of 'pre-vocational' items, and the definition of technology underlying the current curriculum is much broader than technology merely being industrial-practical work or an application of science. The current element of history of technology, which is quite a unique feature from an international perspective, can be traced back to certain interpretations of the home region instruction curriculum. Today the concept of teknisk bildning is being used by some stakeholders as a Swedish counterpart to the internationally acknowledged 'technological literacy'. 89 In many ways the current situation resembles the 1920s, for instance, the way a democratic and increasingly technological society raises and transforms the demands on, and thereby the content of, technological knowledge in compulsory schools. However, current debates on teknisk bildning focus on a comprehensive, all-round core of technical knowledge, due to rapidly changing technologies and values in a globalized, post-industrial society, rather than on 'prevocational' knowledge.
